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PURPOSE:To obtain a fine image with high resolution by the active matrix display device by lowering 
the level of a flicker which causes the display quality to decrease while the irregularity of the flicker on a 
screen due to an increase in the capacity of gate lines for high density is a technical problem. 
CONSTITUTION:The rising waveform of a scanning line waveform is, for example, a ramp waveform, 
exponential function waveform, or staircase waveform. Thus, high frequency components are made 
small to reduce the potential drop of a pixel potential waveform outputted by a high-pass filter consisting 
of a transistor, a parasitic capacitance between scanning lines, and a resistance used by regarding the 
transistor as a variable resistance. Consequently, the flicker can be suppressed low and the image of 
high quality is obtained. 
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Excerpts from Japanese Patent: Laid-Open Publication No . Hei 
6-110035 

[0003] 

[Problem to be solved by the Invention] 

Because a scan line signal of the conventional art has a 
rectangular shape also at the falling edge, the signal has a large 
amount of high frequency components. In the equivalent circuit 
of a pixel shown in Fig. 4, on the other hand, the pixel potential 
is at an output of a high pass filter formed by a parasitic capacity 
6 between a drain and a gate of the transistor 3 and a resistance 
when the transistor 3 is viewed as a variable resistor. In other 
words, because the signal of the scan line has high frequency 
components, it is not attenuated and is connected to the pixel 
potential via the parasitic capacitor 6. As a result, a large 
potential drop AV (AVof Fig. 5) is generated which causes a flicker . 
In addition, although densif ication is possible using an active 
matrix substrate, because of the potential drop in the pixel 
potential as described, the capacity of the gate line is large 
particularly in the configuration of high density, and thus, a 
phenomenon occurs in which the level of flicker differs over a 
surface . 

[0008] 

In order to prevent distribution of flicker over a surface 
as described before, a method can be considered in which the effect 
of the potential drop AV is reduced. The potential drop AV is 
determined by a voltage on the gate line, that is, a ratio between 
a scan signal, a voltage, the pixel capacitor, and parasitic 
capacitor in Fig. 4. The pixel capacitor and the parasitic 
capacitor are determined based on the configuration of the active 
matrix substrate, and thus, significant effect cannot be expected . 



Therefore, the value of the potential drop AV must be reduced by 
a voltage of the scan signal. However, reduction of a high level 
voltage of the scan signal would reduce a writing capability to 
the pixel, and thus, such reduction is limited . When the transistor 
3 in Fig. 4 is considered as a variable resistor , the pixel potential 
can be considered as an output of a high pass filter with the scan 
signal of the gate line 1 as an input and via the parasitic capacitor 
6 and the transistor (variable resistor) 3. In other words, the 
circuit allows high frequency components of the scan signal to 
transmit through without a voltage drop. 
[0009] 

In order to reduce the potential voltage AV by the parasitic 
capacitor 6, another method can be considered in which the high 
frequency components in the falling waveform of the scan signal 
is removed. Specifically, a ramp waveform or a waveform of an 
exponential function is employed as the falling waveform to achieve 
a gradual fall. Alternatively, it is also possible to employ a 
step-shaped waveform as the falling waveform. By employing these 
shapes as the waveform, the potential drop AV by the scan signal 
can be inhibited to a low level compared to a typical case through 
the effects of the high pass filter circuit, which consequently 
allows for inhibition of the level of flicker and to reduce the 
distribution on the surface to a unnoticeable degree. 
[0010] 

[Embodiments] 

Waveforms of potentials of a scan signal according to the 
present invention are shown in Figs. 1, 2, and 3. Fig. 2 shows 
a falling waveform of exponential function which can be achieved 
by adding a resistor 8 and a capacitor 7 to an input portion of 
a scan line, as shown in Fig. 7. When the liquid crystal display 
device uses an external driver integrated circuit, it is possible 
to realize the waveform by including, at the final stage of the 



driver IC, the resistor and the capacitor as described above. It 
is also possible to achieve the waveform by including a resistor 
and a capacitor in the input section of the scan line on the active 
matrix substrate. The values of resistor and capacitor are 
optimized such that the waveform falls with a time constant within 
a horizontal return period. However, because the same time 
constant also applies to the rise, a capability for sufficiently 
quickly write into the pixel capacitor and to a data line is required 
as a prerequisite. By setting the falling waveform of the scan 
line to an exponential function waveform within a range which does 
not significantly influence the time constant of the rising of 
the scan line, it is possible to remove high frequency components 
in the waveform of scan line and to alleviate potential drop in 
waveform of the pixel potential. 



